Background: Endometriosis is an important cause of infertility and chronic pelvic pain. Our study aims to understand the cause and effect relationship of endometriosis with these two clinical presentations. Objectives: 1) To study the correlation between stage of endometriosis with pain and infertility; 2) To evaluate role of transvaginal ultrasound for diagnosis of endometriosis using laparoscopic diagnosis as gold standard. Methodology: Total of 89 women presenting with infertility and or pain and with laparoscopic findings of endometriosis were included in the study. The results were analysed by logistic regression. Results: The mean age of women was 29.67 years. Seventy three percent of patients had moderate to severe disease while 31.46% of patients with endometriosis were infertile. Symptom of pain could be categorised as dysmenorrhea (71.47%), dyspareunia (41.5%) and dyschezia (15.7%). There was no association of endometriosis stage with the pain type, duration of symptoms. Transvaginal ultrasound seems a reliable test for diagnosis of ovarian endometriosis and advanced stage disease. 87.5% of patients with ovarian endometrioma had advanced disease (higher than Stage II rAFS). Conclusion: No correlation was found between the stage of endometriosis and severity of symptoms. Presence of endometrioma on USG was associated with advanced stage of endometriosis.
Introduction
Endometriosis is a distressing chronic disease typically affecting women of reproductive How to cite this paper: Radhika, A.G., Chawla, S., Nanda, P., Yadav, G. and Radhakrishnan, G. age group. Affected women may be totally asymptomatic, or could present with chronic pelvic pain, infertility, dysmenorrhoea, and cyclic urinary or bowel complaints. Numerous studies have been conducted enquiring into the association between pain, infertility and stage of disease but existence of casual relationship is still a matter of debate. While some studies Fedele et al. (1990) [1] , Mahmood et al. (1991) [2] and Ripps & Martin (1991) [3] reported no association between stage of disease and severity and frequency of pain symptoms, a positive association between advanced stage disease and dysmenorrhoea was observed by Fedele et al. (1992) [4] and Stovall et al. (1997) [5] . Milingos et al. (2006) [6] and Muzii et al. (1997) [7] reported an association between AFS scoring and severity of dysmenorrhoea. It is documented that endometriosis was present in only 50% of patients with chronic pelvic pain and 30% to 80% of patients with infertility [8] . Gold standard for diagnosis of endometriosis is laparoscopy. Being an expensive and invasive surgical procedure it may cause delays in the diagnosis especially in low resource countries. Diagnostic delay for up to 7 to 12 years is known [9] . Finding a simple, reliable, cheap and non-invasive method could reduce the years of suffering for these women. The present study was conducted with the aim: 1) To study the correlation between stage of endometriosis with pain and infertility.
2) To evaluate the role of abdominal and or transvaginal USG for diagnosis of endometriosis.
Material and Methods
This prospective cross sectional study was conducted in the department of Obstetrics and Gynecology from years Jan 2013 to December 2013 at Guru Teg Bahadur hospital, DelhiIndia. Consecutive patients presenting during the study period were recruited. Total of 89 women were studied. Inclusion criteria were women presenting with either infertility and/or pain and having laparoscopic findings of endometriosis. Diagnosis of endometriosis was established by visual inspection and grading done according to revised AFS classification at laparoscopy. Morphological type and anatomical location of the implants were also recorded. The exclusion criteria were established diagnosis or laparoscopic findings of other chronic diseases like pelvic inflammatory disease, inflammatory bowel disease, and dense adhesions following past abdominal or pelvic surgery that can cause pelvic pain.
Details of participants including age, parity, chief complaints and their duration, type of pain and infertility were collected. Pain was further categorized into dysmenorrhoea, dyspareunia and dyschezia and recorded as present or absent. Infertility was defined as inability to conceive despite of one year of regular unprotected intercourse. All patients were subjected to trans-abdominal and trans-vaginal sonography. Evidence of endometrioma or other findings including simple ovarian cyst, adnexal mass or adenomyosis were also noted.
Data was analysed using computer software programme SPSS Version 20. Statistical association using odd ratio were determined between stage of disease and clinical variable selected. P value of < 0.05 was considered significant. Study was approved by ethics committee of institution.
Results
A total of 89 patients participated in the present study. Clinical characteristics of patients are listed in Table 1 Seventeen of 48 women with infertility also complained of chronic pelvic pain. All the 4 unmarried women were < 20 years of age and complained of severe dysmenorrhoea; all of them had advanced stage 3 or 4 endometriosis at laparoscopy with bilateral endometrioma. One patient was also found to have a functioning non-communicating uterine rudimentary horn which had been excised. Abnormal findings on ultrasound were seen in 65.16% of patients with endometriosis, the commonest finding being endometrioma (n = 24) ( Table 2 ). Transvaginal sonography had better predictability for stage B compared to Stage A disease (P = 0.024, OR 5.056, CI 1.241 -20.592).
Two patients also complained of swelling in lower abdomen along with pain. While the cause was diagnosed to be caesarean scar endometriosis with ovarian endometrioma in one patient, the other had endometriotic implant on rectus sheath.
Discussion
Endometriosis remains a clinical enigma due to its variable presentation. Existence of relationship between endometriosis, chronic pelvic pain and infertility is widely accepted. Low incidence of disease in extremes of age and higher burden in reproductive years have been well documented by various authors [10] [11] . This was also observed in our study with mean age of presentation at 29.67 years. In the present study, most patients (73%) had advanced stage disease at the time of presentation (Stage 3 and 4). This is in contrast to finding by other authors who reported early presentation in their case series [12] . We did not find any correlation of pain with the stage of disease. Lack of any positive correlation between symptoms and stage of disease has also been reported by Vercellini P et al. [13] , Gruppo Italiano [14] . Obliteration of Pouch of Douglas in 9 out of 14 women with dyschezia in the present study suggests possible correlation between types of pain with anatomical site of lesion. This is in accordance with other studies [15] [16] which reported that severe dyspareunia and painful defecation during menses was associated with posterior DIE (deep infiltrating endometriosis) [15] , and those with rectal or vaginal DIE lesions had increased severity of dysmenorrhea [17] .
Infertility among women with endometriosis in our study was 31.46%.The results are similar to Bellelis et al. who reported 40% infertility rate among study participants [18] .
We found that primary infertility was more common than secondary infertility (30% vs 15%), a finding similar to other descriptive studies [8] [15] .
Nulliparity has been strongly associated with endometriosis. Most patients (53.93%) in the present study were nulliparous. It is not clear whether infertile women are at a higher risk of endometriosis or endometriosis is cause infertility [18] . But the finding possibly supports the retrograde menstrual reflux theory, as nulliparous women may not have cervical dilation which is associated with labour and delivery [19] : hence providing the path of low resistance for outflow of menstrual blood. Association between ovarian endometrioma and dysmenorrhoea has always been controversial. We found that although endometrioma was a common finding in patients presenting with dysmenorrhoea yet the association was not statically significant as was the finding in some reports [20] - [22] . This is in contrast to study conducted by Fedele et al. [4] , Muzii et al. 1997 [7] who reported significant association between ovarian endometrioma and chronic pelvic pain.
Transvaginal ultrasound is a reasonably good method for of ovarian endometriosis. Abnormal USG findings were seen in 65.16% of patients in our study, most frequent of which was presence of endometrioma with typical ground glass appearance. Sensitivity of ultrasound to diagnose abnormality increased with advanced stage of disease (Table 2) as also observed by other authors [19] [23] . But still there was a significant proportion of cases (34.8%) that actually had endometriosis but no abnormality was detected on ultrasound. This could be because of lack of adequate resolution of TVS to detect presence of deep infiltrating lesions or superficial peritoneal implants or adhesions. Hence, it would seem that as a diagnostic modality, ultrasound has a limited role for confirming endometriosis other than endometrioma. In a recent Cochrane review (2016), concluded that none of imaging modalities including MRI and transvaginal ultrasound were able to detect overall pelvic endometriosis with enough accuracy to be able to replace laparoscopy. But specifically for endometrioma, TVS was found to have high specificity 0.96% (95% CI 0.92, 0.99) and hence, it qualified the criteria for a replacement test [24] .
An important observation in our study was that out of 24 patients diagnosed with endometrioma on transvaginal ultrasound 21 (87.5%) had advanced stage disease (3 & 4) . Of these 16 patients (66.6%) were infertile. Finding of ovarian endometrioma on ultrasound in a patient within fertility should raise the strong suspicion of moderate to severe form of endometriosis. The place of a non-invasive and relatively cost effective investigation i.e. USG for diagnosis or raising suspicion of pelvic endometriosis has been highlighted in the present study.
Conclusion
Endometriosis is a common disorder of reproductive age women and remains a difficult clinical problem due to its variable presentation. Clinical symptoms don't correlate well with stage and severity of disease. Ultrasound is reliable for diagnosis of cystic ovarian endometriosis. Finding of endometrioma on ultrasound strongly suggests advanced form of disease.
